Abstract: About 5wt% of low molecular weight poly (isoprene-block-dimethylsiloxane) was added into a polyisoprene/polydimethylsiloxane 3:7 blend and a polydimethylsiloxane/polyisobutylene 3:7 blend and tested as a surfactant. Samples were sheared at a constant shear rate (16sec-1) by a rheometer using cone-plate geometry. Viscoelastic properties of blends with and without diblock copolymers (bcp) after the pre-shear measured by dynamic measurements were almost the same. After the pre-shear, small amounts of samples were carefully removed from the cone-plate and the variation of domain size was observed by a microscope. After several hours, the domain size of blends without bcp became 4 to 6 times as large as that observed after the cessation of pre-shear, while that of blends with bcp was stable for a long time. Under the successive shear flow with lower shear rate than the pre-shear, it was observed that the dispersed domains of polyisoprene/polydimethylsiloxane/bcp system first coalesced till the size became twice as large as the original size. Then the domains became stable for a long time.
INTRODUCTION
It is well known that two homopolymers A and B are normally immiscible and possess various domain structures depending on the preparation condition. Since physical properties of immiscible polymer blends are affected by the domain structure, numerous studies on morphology control, especially for making finely dispersed structure (usually called compatibilization) have been carried out for a long time.
As briefly reviewed in recent papers [1, 2] , various types of compatibilization methods have been examined. Among them, addition of a small amount of A-block-B to A/B blends is the most simple one. Even in this case, however, there exist some difficulties for effective compatibilization and stabilization of the domain structure due to thermodynamic and mechanical reasons.
By a simple and qualitative thermodynamic consideration, it is assumed that block copolymers (bcp) macroscopically phase separate from homopolymers and form micelles if their molecular weights are too large. On the other hand, bcp dissolve into A and/or B, if their molecular weights are too low. Even if the molecular weight of bcp is adequate to form "interface" between A and B, bcp chains cannot be always stable at the interface.
It was reported for A/B/A-block-B system that the bcp chains were pulled out from the interface forming micelles under steady shear flow with lower shear rate than the initial shear rate used for the mechanical mixing procedure [3] . As a consequence, dispersed domains coalesce under the flow and the average size of dispersed domains increases with time.
In recent studies [2, 4, 5] , the third or even fourth component was employed as bcp components (e.g. A/B/A-block-C or C-block-D systems) to achieve more effective compatibilization. In those systems, at least one of the block component and a homopolymer have exothermic interaction so that the interfacial adhesion of bcp was strengthened than that in the A/B/A-block-B system. In the most cases, size of dispersed domains became smaller and the size distribution became narrower compared with the blends without bcp. However, coalescence of domains and macroscopic phase separation of bcp and homopolymer are still observed in some cases. Further, there are two many parameters to consider in these systems for the generalization of the phenomena. Also, it is not easy to find exothermic combination of components for the most polymer species. Considering merits and demerits for above mentioned exothermic systems, it is still worth to study further the most simple (athermal combination) system, A/B/Ablock-B. In this work, we test a low molecular weight bcp as a surfactant based on simple assumptions mentioned below.
Since there is no appropriate theoretical consideration, we simply assume that the mechanical pull out of bcp from the interface and resulting coalescence of dispersed domains under the flow can be suppressed by lowering the number of entanglement point per block chains. Then, the next question is to what extent we can lower the molecular weight of bcp. If we use low enough ones, they may dissolve into homopolymers. Despite of many studies, molecular weight criteria for the localization of bcp at the interface is not established yet [6] .
Therefore, we refer to the studies of diblock copolymer/homopolymer blends in which bcp are the major component (90wt% or more) [7] . It is interesting that qualitatively the same result was obtained for non exothermal A/B/A-block-C, i.e., PDMS/PIB/PI-block-PDMS blend. Finally, we discuss the effects of successive flow with shear rate lower than that of mixing pre-shear for PI/PDMS systems. The histograms of domain size and plots of the average diameter against time for the samples with and without bcp are shown in Figs. 8 and 9 , respectively. For the blends without bcp, the domain size grows in a similar manner as that observed at rest states but the distribution of domain size was slightly narrower than that at rest states. These observations are qualitatively the same to those reported in a recent publication [10] .
In contrast to the above results for the sample without bcp, the corresponding results for the sample with bcp were rather complicated. As shown in Fig. 9 , about the half of the domains rapidly coalesce, while others remain almost unchanged at short time. Consequently, there exist two peaks in histogram (Fig. 9, middle) and the average size shown in Fig. 10 became larger by almost the same rate as that of the blend without bcp till the average size became twice as large as the initial value. During that process, remaining domains also coalesce by somewhat lower rate, while coalescence rate of larger ones slow down, resulting into a rather broad single peak (Fig. 9, bottom) . Then, the domains became stable and the average size remains constant for a long time under the flow. From these results, we speculate that there may exist a kind of re-distribution process of bcp in the initial stage of flow. At this moment, however, we have no explanation of such process. At longer time, it is clear that pulling out of bcp by the flow does not occur.
CONCLUSION
Low molecular weight poly (isoprene-block-dimethylsiloxane) (A-b-B) was tested as a surfactant for A/B and A/C blends 5% A-b-B was added and pre-sheared, then the structure was observed.
At qurescent, A-b-B was an effective surfactant. It was also an effective surfactant for A/B system under the successive flow, suppressing the pull out of bcp from the interface under the successive flow. However, the stabilized domain size was larger than the original size controlled by the pre-shear (mixing procedure). 
